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Preface ) .

As thisi%s a direct quuel to the first part
"of this study - Background Theory ana Pilot

Studies ~ the same persons are to be thanked
for help and advice., In addition t6 them, I

wish to thank the principal of the Music

Instiﬁéte.of Vantaa, 011i Ruottinen, for’

co-operation.

//

It seems to be difficult to find the right place
for thi% K}nd of a study in any of the faculties
of the university. This being the case, I am
especially grateful to the Institute of

Education of the University of Helsinki for

(‘-‘m’\

the possibilitydof'publishing Q{\studies.l

\

Helsinki, January 1875 -

Kai K%rma
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. - 1., Test construction

e

When the p110t stud1es were completed the first test, p

here called version A, was composed and recorded accordlng

» to the experiences gained that far, The items were dlrectly
played with an electric organ keeping the tempo subjectively
relatively fast, approximately the same that was found to
be suitable in the < studies. In addition to what has i

already been mentioned about the tempo - that it should '

be faster than the test maker fegls to avoid making the

test b0r1ng - there is another reason for this. It can be

supposed that too slow a tempo gives the subjects a p0331-

bility to reason what the right answer is, i.e., they have
time to think about several p#issible alternatives, eliminate
the impossible ones etc., without really comprehending the

- holistig structure. of the sounds. Because ‘the test is made

. to measure an intuitive organizing ab111ty and "‘not reasoning

- . ability this could be a danger to its validity.

As in the pilot studies pitch, length and intensity were
used as the bases for structure forming, i.e., they vary
in the items each at a time. Timbre differs from item to
item to make the test more interesting. Vibrato is used

in some, reverberating in SDWE others and so on.

)
-

{g avoid measuring diécrimiﬁéting abilities no very small
dﬂ{?erences between the sounds were used. The smallest
intervals hsed are semitones, usually the intervals are

‘ blgger than that. In the length items the longer sounds are
two times or more longer than the shorter ones. Correspond-
ingly, the louder sounds are approximately three or four 1

. times louder than the weak ones (exact measures were not

available). - ’ :

EK&; ' | - 00007 ,
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The basic idea in the items has already been described in
the first part of this study (Karma 1873, 16). The subjects
are to divide the first part of the item into three similar
parts in their minds and then decide if the second, "answer”
part-of the .item, is similar to them. Version A consists of
40 itemsy in 15 of them pitch is the varying factor, in

43 and 12 items length and intensity are the bases for .
organizing. |

& —

Version B of the test was constructed by making an itqp

analysis to,version A and choosing the 31 best items to

form the new one. Some technically imperfect items were
,A .

also re-recorded.

Version C is similar to the B version except that it is
not directly played but coQ§tructed‘gy cutting and gluing -~ \
a tape on which long "basic” tones had been played‘with

an electric organ. This was done to avoid the possibility
that the small imperfectnesses in the playing woﬂldﬂ{cwer
the reliability of the .test. The cutting method ik relative-

1y tedious but produces very exact results.

The exact lengths of the tones in the C veysion are as

Fbl}ows: - .

- In the items where pitch is the varying factor the
tones follow each other immediately without a pause.
In the first seven items (of which three are used as
examplés and for practising) the ‘lengih of each sound
is 0.74 seconds (14 centimetres of tape in 19 cm/sec.
speed), in the rest of the test the corresponding . \
figures are 0.68 sec. (13 em). This small ého#tening o
of the items was done tc balance the subjectiié feel- \
ing -that the tones become longer after some time of

getting used to the nature of the test.
r - .
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- In the items where pitch is held cohétgnt there must,
naturally, be a pause between each sodnd. The time
for this pause is taken from each sound, i.e., the

“sym of a sound and a pause is the same as the f1gures
above. The length of a pause is 0.16 seconds (3 cm
of tape).

- The pause between the first and the second part of

.. an item is 3 seconds (57 cm) through the test.

The versions B and C are writgen in notes in the appendix.
The‘instrbction is as follows:

The idea of dividing the first part of an item into three
similar parts is presented with a couple of drawn examples,
Such as the following: // -
‘\ . 7
i ' -
Nele7Nele7:Nole ADC

' ‘
1

The subjects are shown that there is only one possible

way of d;v1d1ng the figure into three similar parts without
leaving any figures over. Vhen tha lines showing the cut-
off points have been drawn the "answer” part is compared
with the first series of figures. When the drawn examples
have become clear to all subjects they ars tald that the
problems on the tape are of the same kind but the series
consist of soundseinstead of visual figures. The subjects
are then made familiar with the test by letting them solve
together the three example problems on the tape.
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2. Material

The material is somewhat fragmentary owing to practical
difficulties. The material is mainly obtained in connection’
with selecting pupils to music_institutes. The institutes
gave their own tes%s tor the applicants at the same time

and thus there was not very much time for tests not relevant
to the selection. This is why for example the intelligence
teste have been given to part of the subjects only. The
different versions of the test have been used in the ;
following connections: .
-Version A has been giben ta‘the'applicants for the Music
Institute of Espoo in spring 1973 (N=308). Some information
about intelligence, previous schooling and the %ests of

-~

the ingtitute is also available.

’ ot “\ , ) .
- Version B has\been'given to groups of pupils in th
Music Instit:\elof Kirkkonummi and the Pop & Jazz Institute
of Oulunkyld'’ %n spring 1974. Sample sizes are 130 and 84,
correspondingly; Teachers” ratings about musical aptitpde

and achievement arggélso available for part of this material.

- Qersion C has been given to a) the applicanfs for the

music institutes of Espoo (N=245) and Kirkkonummi (N=44),
b) the school class of the fnstitpte of Education of the
University of Helsinki (third gradg, N=20), c) pupils of

the Music Institute of Vantaa and some elementary school

_classes in Vantaa (N=133). Information about achievement,

intelligence, training and the tests of the institutes is

N
’

L
{ —

")rhe material from the Pop & Jazz Institute has been
collected and processed by Irmeli Himberg, Kauko Salmi

2

and Sampo Suihko,
. 4




also available for part of the material, C-version has
been used during the sprlng 1874. When the figures above
are summed up an overall total of 874 is attained. As to
the age, the range of the subjects is from six- ysar-olds
to adults,

”

B < '
e

3. Ttem analysis

There were no essential differences between the item-total
correlations and the deviations of the items in the differ-
ent versions of the test. -Closer information is given of
the version+C because it is written in notes (appendix)

and because of its bigger available numerus when compared
towversion B.} -

\ 2

!QF item- total correlations show a relatively low but
consistent p051t1ve relation. In this kind of a situation
removing of 1tems does net improve the rellab111ty substan-
tially. This belng ‘the case in all the versions of the test
all items are 1hEﬂuded when rellablllty and validity are
‘discussed if nof especially mentlon?d.y

[ | | .,
The relatively low average correlations are probably most
due to two Pea;ons first, many itehs have been very easy
Aand\hava thus extreme p- -values. These can not correlate
very highly with any external varlable. Second, the way

of answerlng, the t§ue false format of the test, makes

. random gue551ng relatively probable which in turn lowers

the correlations.

It is a common phenomenon that it is difficuit to construct
good items the answers to which are actually right, i.es,

it is much easier to make a wrong alternat1ve look right

\.
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.204
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15,

13
L5
.80

.29

20
.43
.88

432

.293
.67
.46

+ 266
<93
.24

14
=252,
.55

.49

. 28

247
+70
‘45

Table 1., Item-total correlations (r.,.J), p-valuesﬁ(p) and .
standard deviations (s). Version C. N=308. .
“item 1 2 3 o4 ©5
- 119 164 .55  .244 - ,254
it !
p .99 .95 .99 .95 .89
8 008 321 'G,_s 020 030 -
item 8 9 10 11 12
ry4 . 184 . 160 . 484 333 266
o .84 77 W72 .85 .95
l
8 .35 .44 a4 N .35 .20
\item 15 16 17 18 . 19
1 V183, .344  .134  .404 256
y lt \‘ .
p .96 .50, .33 ) 78 .92
s .19, 50 0 .47- 7 .42 26 >
“item 22 - 23 24 25 26
Tyt .318 .193 187 . .360 .341}
p .83 .92 .92 / .80 .90
s .25 257 . .26 .39 .29
AN 2 ) .
item. 29 30 31, - N
. PN
r. J461 ~.289 ° 3220\
it . Lo
p .61 465 .85 '
S, 048 147 -35




than vice versa. Thig is also true here. The average p-value -
\ afs the 1tams to which the rlght answer is "yes” is .87 and
the average p-vaiue of the "no”"-items is .78, This means
* that "no"-itams discriminate better. They also seem to
be better in terms of item-total correlations -.if the 10

best items are chosen nine of them are "no"-items. ‘
4% Reliability ) . {
AL \ -
Table 2. Reliability coefficients \
coefficient alpha r;:ést-qgliability :
N .66 (N=286, does not -
version A include 6 .and 7 years R
old subjects) ,57 (correlation
i between versions
A and B, N=37)
.51~ .61 (pefore and |- . : s
after removing 10
version B ftems, N=94) . .68 (N=27)
rd 1) ~ ad
.58 (.68) [N=130) . %

version C ( .55 (.61)1) (N=308)

1)The coefflclents 16 parentheses are the rellabllltles "
Spearman Brown- correci}d to the length of 40 items. Thi%

has been done to ease the compar}sor between thw different
versions of the testl




*“\$\\1Pe Qasic reason for making the different versions o? the

test was an attempt to raise the reliability by making the
%tgp@.technically better./lﬁ was thought théf the smalll

differehces, e.g. }n the 1éngth5 of sounds intended té,ba

of the same length could be an important source of unreliab-

i1ity. However, the reliabilities cSuld not be raised in
~ this way which shows that .the small unexactnesses in the
tape are not important in_general, although they may have

an .effect in soma individual cases.

The obvious reason for the relatively low reliability of
. the test is, then, the true-falge format of the items which
makes it possible to guess right in 50 % of the cases.
Oosterhof andJGlassagpp (1874) have compared the reliabili-
ties of the true-false and four-alternative multiple-choice
formats empfrically. According to their results the approxi-
mate reliability of .60 obtained here would be in fhelregjon
of .85 - .30 if there were four alternatives to choose from
in eve?yrf%em. Although using the multiple-cﬁoiée format -
'in this test has proved difficult when compared with tests
in which the problems are presented on paper its advanta-
ges are so evident that it seems to be worth trying. The
main concern is proﬁably how this could be don#& without .
affecting the validity. One possible practical solution
is presented on page 17.
Reliability coefficients provide some information about
the internal construction of the test, too. Because coef-
ficient alpha is a measure of the internal consistency,BF
the test, aqﬁ retest reliability gives iz?ormation about
the stability of the test over time, it would be reasonable
to expect'ﬁigher numerical values for the retest coefficients
if there were subscales in the test, i.e., if it were not )
internally as consistent as the results are reproducable.

Because the different coefficients are very close to each

.

other it can be concluded that there are no clear subscales

in.the test.
/




5, Validity-

In the typical cass when a tast is made there is no d1rect
and reliable measure of the property aimed at; if there'~‘
wers one, making the test would usually be unnecessary.

: Thls mekss it much more dlfflcult to determine the validity
of a test than its re11ab111ty. There are different ways
of SDlVlng this problem; the strategy that was COhSldBPBd
best in th1s case was to Flnd a pattern of relations instead
of a sitgle maximized measure. This pattern of relations
can be cqmpared to the relations which are hypothesized to'
be present if the test measures the rlght theoretical concept
{and if such a concept has :correspondence in reality). In _
. other words it can be said that construct validity is the
main.concern in this chapter. (For construct validity see,
Eegos Cronbach 1966, 1120; Nunnally 1867, 83). Focusing on
the pattern of relations instead df the - absolute figures
is also reasonable here because the relatively low reliab-
illty of the test tends to cause "shrinkage” in the correla-
tions, i.e., the lgxel may* be lower than it would be within

&

a more reliable test although there is no reason for the

relations of the correlations to be changed.

-

The~following tables presentldprrelatﬁons betwean the
different varsions of the test and some other measures.
Because all the measures are nhot available for all subjects
| there are empty entries in the matrices. The variables in
the matrices are as follows:
Playing. The applicants for the music institutes were to
play SQMethlng if they had any prev1ous experience with
any 1nstrument The performance was Fatsd by experlenceo
1nstrument teachers. The performance was prepared invadvance.
Singing. The ,applicants were also to prepare a little song
or tune they either sang of hummed. This was rated by the

same judgg® as above. £

00015




A
| . - 10 -

@

¥,

Tests developes at the institutes. The most common instru- \

School mark in music is in most cases an ordinary class

ment in selecting pupils to music institutes in Finland

is a test where the subjects are to hum or whistle a given
melady -and some tones reproducing' the right ﬁitch, tap given
rhythms and the like. Although there is no standardized

test of this kind the variation bgtween the institutes is
little. |

Former training in music. Information about former training '

in music was given by the applicants for the institutes.
Although this was given different weights by rating the
effectivenesses of ‘the various kinds of training (music
classes1) in schools, group inétruction, individual teaching,
etc.) this variable is probably relatively unreliatle. The
effects of musical/unmusical homes and the like could not

be controlled. Thus this measure must be taken as a hint

gnly.,

teacher”s rating of the student”s achievement in the subject
"music”. ” -
Sentence completion is a subtest from Heinonen”s battery
of factor tests of intelligenbe (Heinonen 1863). This test
was used as an operationalization for general intelligence.
There was lack of time, and this short test wac considered

to give information about general intelligence although

more exactly it is of course a test of verbal reasoning
(Heinonen”s own factor analyses support this decision).
Mirror-test. This test is also taken from Heinonen’s battery.

;
It was used to validate the h:pothesis made about the rela- j

tion between musical and spatial abiliéy (Karma 1873). The |
items. consist of figures which are either similar with a §
model figure or mirror-images of iti\fhe subject’s task is !

to separate the mirror-images from thé other figures.

e ———

i

N,
/ )
'

The term "music class” is used here to refer to classes

1)
o, - . . . !
having an additional amount of teaching in music compared

to ordinar, classes. The pupils are selected for these classes
!

according to interest in muU€ic and musical aptitude.
j

|

00016 |
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Music institute teacher”s rating of aptitude. Instrument

teachers:who teach their pupils individually were asked to
rate the aptitude of their ‘pupils trying to keep their
judgments free from the effects of the pupils” motivation.

and the amount of training., 1

Music institute and music class teachéers” ratings of achievs-

ment. These are mostly ratings of progress in instrumagt
playing, sight singing and the like.
\\ )

Table 3. Correlatiqn matrices. A- B- and:C-versions of the.

strUCturing\tast‘and some other measures. For closer infor-

mation about\the variables see text.

Table 3.1. Version.JA

1. Version A . 1. 2., .7 3. 4,

2. Playing .20 (99) "

3. Singing .06 (98) .52 (99) . )
'ﬁ. Tests of the , i
institutes .26 (98) .41 (89) .58 (99)
5. Former training .23 (99) .41 (99) .21 (99) .16 (99)

6. Sentence completion .08 (106) ---2) --- -

7. Mirror-test .33 (48)\ --- --- -

Table 3.2, Version B

1. Version B 1. 2. 3.

2., Teacher’s rating of aptitude .76 (ZS)j)‘

3. Teacher”s rating of
2)

(8]

81) ~---

achievement ‘ .15 (
{(118) --- .27 (116)

|

w

4, Former training <

1)Because all the measures are not available for all subjects

the corresponding numerus is given after every figure.
2)

Missing information ¢




comwMEhowcw mcwmmwzmw

sasayjuaded urt mmhmE:zHr,

— -— - -— - -

A————— —————

- (t5) 80° (es) 60"~

(¢ — S

(66) v0*  (€8) LO°
: (zzz) 6L°
C
'8 L "9 'S
< \\. i

juswanatyoe jo 3urjed s _Jsyoeal SsSeld OISny

(£S9)
(¥8)
(222}
(6EZ)

215

™~
o

<t

1583 -J0J3 T B

nwor381dwos 3duajuasg

JTSNW UT MJBw [0OOYDS
.wcwcmmhu JBWIG

§33N7}I3SUT OISNW 8y} FO S3s3]
» 8utduts
© Butkerd

J uocTISJIBp

--- --- {¥5) ES°

(29) 60° (€s) OL° (68) EE"
(cg) Zi* (og8) v0°'- (v0L) BO"
(zzz) 8v* (zZzZz) 8Z' (Z2Z) SsO°
(gez) 0L (LE€Z) ze° (ovz) L0°
(gez) LS* (LEZ) LZ* (2Ze) EE*
{LEZ) LE* (BEZ) CL°

ﬂrﬁvmmu vZ®

-m o .N Iw

‘B

*L
"9
'S

v

‘e
4
‘1

‘B
‘g
4

< 0

o

‘ 3 uoisdsp '£-¢ 8lgel

O

IC

Full Tt Provided by ERIC.

E

00018




fable 3.4. Correlations of the A- B- and C-versions with

the external criterions. A summary of tables‘3.1., 3.2.,
and 3.3.

Criﬂerion Version of. the test

A B

\
4

o\
Playing
|
Sipging
Tésts of the music
- institutes

Music institut® and
music class teachers”
rating of achievemsnt

" Music institute teacher’s
rating of aptitude

Former training
School mark in music
Sentence completion

Mirror-test

1)

Numerus in parenthéses
2) :
Missing informationi
\
v
\

.
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The following comments may be of help when the tables

are i;terpfeted:

- When singing is rated the main sources of variance are
the quality of voice and exactness of pitch. This is in
line with the practical experience of the author, too.
Thus, no.strong relation to organizing ability is to be

~ expected.

- The tests of the dnstitutes are probably clearly loaded
on organizing (or structuring) ability but have also a -
. strong connection with producing capabilities. This can
be supposed to lower the correlation with the structuring
test. This view is supported by the fact that the tests
of the institutes correlate highest (.51 - .58) with

singing.

- The correlation with ratings of aptitude is probably an
overestimate caused by the small numerus of this variable.1)
It is hard to make teachers estimate their pupils”® aptitudes

when they are used to judge achievement. As a matter of

fact, a great deal of the estimates meant to be ratings
of aptitudé proved to be ratings of achievement when this
was controlled afterwards. So only 25 ratings of aptitude

are left in the tables. . /.
)

- The school mark in music hajfguite little to do with
aptitude when ordinary classes are concarned. The strong-
ast factors Form}ng the school marks ars probaly singing

and interest in music (the correlation with singing is .48).

1
!

'
!
{

") It should be remembered, howeveﬁ; that a relatively
strong relation (.60) was found in the pilot studies, too
(Karma 1973). : . .

ERIC | 00020
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Because of the uncomplsteness of the data no formal

factor analysis was performed. An "armchair factor analysis"1)
seems, however, to suggest’ the three following factors’

" (The analysis is mainly baged on vergion C (table 3.3.)

which is the most complete):

I. Producing, mainly singing. The correlations on which

this is based are the following:(

1. Singing 1. 2. 3.

2. Tests of the institutes .51 '
3. School mark in music .48 .34

4, Playing 31 .27 .28

based on the following

II. Structﬁring ability. This would be

correlations:

1. The structuring test 1. 2. 3
2, Teste of the institutes .31
3, Music class teacher”s
rating of achievement .53 ---
4, Mirror-test .33 W17 -
&

+

III. Former training.rThis would be indicated by the

correlation between formér training and playing (.32 in

version C, and .41 in A-version, table 3.1.J.

As a conclusion from the validity data it may be said

that it supports the thecretical background presented

in the first part of this study. A great deal of the
variance in other measures of musical sptitude can be
explained using the concept "ability to structure acoustic

material” although it is too early to say that musical

1)The term is adopted from Kerlinger [19?3, 631) and refers
to subjective viewing of the correlation matrix for

estimating its .possible factorial structure.
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aptitude js the StI‘UCt‘)I“lngibl 1ty. The supposed relation
to spatial ability seems also to be present. The difference
between the eorrelations with general intelligence (verbal
reasoning) and spatial ability  is exactly the same in the
1873 and 1974 material. The difference is statistically

‘significant at 10 % level (A-version), at 5 % level (C-
“version) and at 2 % level in combined material. It also
seams that the structuring ability depens very little

on former training.

6. Discussion and next steps

&

The lower limit of the age of the subjects seems to be -

determined by their ability to read and write. Althoughl
some six years old subjects have succesfully taken the |
test it seems appropriate not to give the test to subjects
under eight years of age. It has not been tried, however,
to use the test individually. This could make it possible
to test younger sybjects; written answers could in this
case be replaced by oral ones.

3
The subject’s age seems to affect his results very little.
Only about two points out of thirty-one was enough to
balasce the effect of age between eight years old and
adult subjects. When compared to the effect of age on,
say, intelligence tests, this is surprisingly little.
This seems to support the common view that!musical aptitude
develops in an early age. -
Using tlmbre for making the test more intrresting and
keeping 1t as short as possible seem to have been good
decisions. Several subgects have spontaneously told that”
the test was nice and 1nterest1ng. "The younger the subjects
are the more difficult and important it is to keep them
motivated. Lack of motivatiom is thought to be able to

- have an effect on the validity of the test.
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When the first pilot studies with the test were made

it was noted that a usual multiple-choice format did not
work in this kind of a- test. If several alternative answers
were played after the first part of an item, two problems
arised: first, the subjects tended to forget the beginning
of an item and, second, it was easy to guess the right
answer by looking when the other subjects marked their
_papers. This is why the true-false format was chosen for
the test. Because of the unreliability of this kind of

a test a way of using the multiple-choice format without
these drawbacks should, however, be QBvelépéa for the
fyture versions of the test. The solution that will be
used in the next version is the following: Instead of
fixing the number of similar parts in the series of sounds
and making the subjects figure out what one part is like,
the amount of parts varies and the task of the subjects

is to determine how many similar parts the series consists
of. For example, the right answer ‘to the following item
would be. "three” because the series of sounds can be

divided into three similar subseries:

P !

e

¥

The instruction has been a source of confusion in some
cases. It is difficult to some subjects to understand '
the relation between the visual examples and the auditive
items of the test. Thus the visual examples will be
abandoned and several easy tape-recorded examples will

be used.to make the subjects familiar with the nature of
the problems.

In addition to developing the test itself the relaticn

of structuring ability to other abilities and personality

traits will be investigated by giving the test to stbjects
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_ about whom this information is av%ilabls. If thers will

be practical possibilities, the relation to some standard-
ized tests of musical aptitude will also be examined.

¢
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' APPENDIX. Items of B- and C-versions

item number

example 1
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APPENDI% (continued), Items of B- and C-versiong ‘
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